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(57) [SiKj] 

[SH] ^-ffll:=^>:5^d'3»>;^T- 




1 

(it*3®2] »*li*ilSrt©<B^©Jtiti®5&s-ettiM 

*i-g-©t@itiiaF»itc -e©teitil8©»ieT S A::^©^^© 
A;b(t#©«S^«:IISWtc««-r-5Wf#4^fi£-r-5. J: 
«caifiSStiSCt«ri»aiTilS^^lKfS©^^*ii!i 20 

So 

2-3©|««^«>*itie©A;^©Pa-cA;^Gil«7 >iie 

-ct«;tieiii ^ > i a^ijtci^^ 3 tx s c i i&itffli i -r * 

[Iil^4 ] Buia«i5t©3 -I" JU©d>^c< i 43— -3*5. 
( i ) ?*Ic>-r€>*etie©A;^^ffi^t,^* : ( i i ) Sfttt. 
■rSietiS©^*^*©^!^^: < <!: i> — ^CCJIHWfCS^ 

w.t rhm^m 3 iaK©;9'^&ttit§g. 
[ftjja® 5 ] mjie-y :r-t2 ^ h rt©sit«i®©tas=» > 

©h v>J^x^©*i«S3 (W/L) tb: Ci i )*tJ3t;-r 

iyr i i i •m^^ti>i^^mioyptj:< t 

— 3© V=7lyl>:^9 F«9©mfiS=£S!RWk:iS®5T^ C t 

-c«fis (sifiis) ^nsci^^tairsig^iiiiEts© 
i «>— oa>Jti;ge©te>3©BFf©m;^e3iS7 ■< >±<Dmt) 

-V h©SAr*icn<!:|iga^.5>tgS raves' i'^>:^*Jt 

^. coiJ-T-t-y K*)©#t9tam©A;t>*iA:;tjGjlS^'r 
*e2l5-r>K:ig^3ti. c©:^tt*s : c©if:r-fe-^ h so 



4^532 00 3-2 0944 8 
2 

ST^Xt^ V 7' ; *5J:afC©if y hp*i©i9i®®©ta 
S3>dri»$>;;^%c:©1f:/H2-> h rt©Sif}i!liS©fiJ» 
*i*©tStie©*fjt&TiA;^©3f©A:^fejll V >±© 
A*)e#©^?:Si®fl«jK:tiiRt- -s <fc ^tcatR-rsx 7^ 
f 7'*^tf c <!: s^Sii-r 

CM*:^8] 3 6«:. ttf^S*S[©t9eie©ii>i^d: < i 4> 
— :3©if*i©©tas='>i^i'3'>;^*c:©^l>^t< i4>— 

rxDimimomuificco'ptj. < <«: o©iiijia©^*it; 
St T ^li»5j?35 7 iatg©^ffi. 

[IS*3B9] :«rffiA:^ea6^-f>?&C©A*» 

esi^ Y xom^-i > f - ^!'>x7!>iBjgea!s©iiiti©© 

ii>«C< <!: fc— 5<!:KiiT4A^S««:IIMfi')fCffl«-r-& 

J; ^ icmmr hr^^v 7-*trtf c i i ^s^^^ 

[ft5l5S 10] iJ>^i < <t fc-o©^^iJt9itiS«:{i;i S 
««0!S-C* o -C. C ©il>ii < i «>— o©^flJlii{iSAS 
A*G3lv-f>. ta:^e2l7-f>. *iJ:CJf®»©liiti® 

^mtfBM 7 >*i c ©^5-?&*«i?ilS© W:^ b . c 

e^^-f >{c«s^sn. ^t9ti©©m:t»A*tt:^e3*^'< 

>4<:i^3*a. C*x6ffi|g[©tSi5im©fJ>^j:< <!:4>^^.5.-9- 

>:^«rJ#%. c©ffis:3>i''i'5f>;^*J-?^©teitiiai*3tc 
■e©ttiH©©*f EC-r A:'J©W© A:'3<t#©««**H 
&^«Cl«fil-r •2.jpm*SfefiS;T€> J: K^fiSS tlS C <!: 

[%^©S¥»ffl«8KIQ] 
[0 00 1 ] 

S. J:«3S^iHB«:». fl-^&iSi{igF«3©»±«iifc*ttWL.r 
{9»n31*SC<!:^:<, ^lSJ9*iSf^©i^^fiJf?%«fln3 
■a-^/c*©fifffitcg|^5. 
[0002] 

[Se3ft©fiJfS] »^St9«iii«^»»K:*it»T^«it?A 
cn6^?PlftiS»al^(iffli5E©S:*it^i®?rtB 

A. cn6*iA:/3{Kai^>f >im;^jeii7-/>©raK:c 

n6S*ieilil8©ffi**Jte*t L-C©*©ifi3tlfc®#* 

[0003] ^^&ietisrt©s**9(i®©«^ a. cn 
6*Sti®©A:b*j<fcCf W:^ -f > f - 5<'>;^tcK»*S« 

r%<*:'»§ffitt©';Td7^>x*^tf, j@iEK:a:it3n 

/£«>«:. cti6*ffi«-r4. Umt. ctiw. A^JfeJ: 



3 

l^mtlBvk'y -4 XC^^S ti/cffl«4^ -jW"^ *^t^ 

tC\AC*XhO>&^-n^iC\^'y'C'(Zy^9^l^X ( i n d 
uctances) i Sfi {capaci tance 

(0 00 4) -<>^?'i7i'>:^«:-C53-lil3nfc«^. 

*9tillT— + (distibuted amp 
lifier architectures) LfS^TA-f 

[0 00 5] 

«CB, A:;'3li-^-©jSH©/ciii!)tC. JCasiffiS* (p o i n 
t of diminishing returns) 

[0 00 6] 

©#±«SS«:itt?llLrl^-rSC<!:*$J:C;f/*St,H*^ 40 

<O0it)t-'7>:^ -ll^y^-^lyX ( t r a n s i 

mpedance) ^nm^mci^mr^fc^isJ^U^/S} 

[0 00 7 ] *^Bj<o-®KJ:S<!:. 55(S3*a!ttH:^ h 

i»tie*«^s. cn6>*9CiS<D^^>^c<^^>•^^:r^2^» h so 
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c^u-c. c©iJ-?'-fef hrt©s— aotttiia 
©♦iS:3>ari7»>x{*. SJii|Se©A:^©9f©A^^ 

J:o'/& «>(,>«m;»3©eT©A^«^©«^*ll®e^K:tj| 
[0 00 8] *^M©«>^-S«:j:5i. 1t?^©*iiSS 

i'5t>x%j#^. A;'jitH:^*(i^. ctv6«tfc©iiiti 
l8©A*»A;^Gill^-r>tcSilss*i. cne>tti}iia© 

e>fflS![©it'riK©a>J5: 1^:7' -b v h©sm:ti©^© 

A*M-^©2^4t?iS-r.SX7^ y ^ : 4jJ:i>'c©-9-^-fe 
f H^©Siiti©©tis:=i>5'i':5»>;^*c©-9-7't-y 
n*i© c ti 6«[»©»iia©©s ^ ©f<Jt#*J c n 6 itee 
©*tio-r 2-A:fj©if-c©A:^e)ll9 >f >±©A:t>M#© 

[0009] *s?a©cn6feJ:i:^^©ffe©!ft»*5J:iy^ 

S^*«2|s:^IB©IIS6e>I©lJiT©»«aiiiji?a=£«ll©Hffi 
[00 10] 

IS<t©Ba»-CSi?B3n.5. fti/cb. ;*:^H^»C©*St,^ 
«CES©i^S©»?&19iBgT-^^ T^i' =^^i>L< iimm 

?plt<eSrt©»± («70»J) «a5 (quiescent 

current) ?rl:bt>9L.-rJ9^P31*SC i«c< . ^ 
fli*itiS©h7>x (e^) ^>b--4<'>X (t ran 
s impedance) 4sJ:Of/*S(.>WfiJW%3Sc«-r 

i3&3Sii3nsffiS©jS^>'j:i»?pttifigr-=<^f^i' 

2»»W{*«>*<^J£©*3»^$IJ§:^n-b;^tc$fI[ESns *> 
©■c«^£<, {:ne>K:^p,47€>fe©-c«^i:i,^3!)5^)l-ej 
fb13?-4^«{* <MOS) . /N--/d<-7 43j:c;«^^-¥» 
^«BW5c&l& h 7 >S^;'; if (metal-semi con 
ductor field-effect-trans 
i s t o r. MESFET) fi?fB%^t?^D-fe;^K:fcjS 
ffl-CS^fc©-C*-&, CC-Cffl«,>6n«. rtQiSg (am 
Pi i f i e r ) J ia«>fflBS»*SSfi«)tCigB8«:j!ni^6n 
€>A:'3e^«: 1 JeLh©WS©f»J»««»^5fc«f»©@IS 
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[001 1101 «*i%?3©-aDK:s£r>r«fiS3nft:— 

itiS 1 0 0 [*> .1®l&<D*eiam 1 2 0 . 1 3 0, 1 4 0*5 

<tiy>-i5 0«:«^. SJiijig«A:^3im:^iS:r#-3. 
©^?s*eiss 1 0 0 w 4 o©it@S4j#-3 J: ^ ec^s n 

[0012] c<D^^mms 1 0 0 tc*jt,>-cw. x^ig 

-y>;^*}^':>naA:tiejll7'r> {0^Si±-r) ^^St^ 

nSdi. fc/cL. A;'3-Y>t"^>XZ, „ «. :»75*t 20 
fas 1 0 0 ^mmt tii>&m^ ^>i>L< «@K«:<t o 

[0013] ^^itilSS 1 0 0|^{C*}(,»-r R^CC 1/ 

-c. tii:hm^Ai^lnmt:m 1 0 0<DUi^3O u tcd^k:^ 
fissns. »fljittisi ooti. cniKiitrm:^o 

>::^Zo V T <!:|IMe^«C^L.l>A:^-r>f-ii'>::^*J# 30 

1 0 0 igillO 5 0 3f - AfcSI^ > i«^-C# S J: 
tCTS/cJi>«:5 0 3f-A<5r)3i--3'<!:S*l-S*i. /c/cb. 
ai;tl'f>b--5''>:3iZo o T ». ;»?5*giliSl ootcS 

[0 0 1 4] »^5ititiSl OOOJiHiei 2 0. 13 
0, 140. 1 50«. \t)&m'^'{>i 0 2±a>&y 

-F*-5.l»ti5? -:'7"ito:t»ejll5'-<'>l 0 4±cr)*ttc;-r 40 
SI 0 0{Cfct,»T«, ifiaei 2 0©A^«>'- HTA 

p i©m-cA:^e^i5-<'>KSjss3n, iii{isi2 0© 

•5. ra^tCLr. iSfflei 3 0©A:^J«^- KTAP2 

(rnvxtiSM^-fiyicmmsti. istiai 3o©tB:t» 

»>'-Ki 240^-cUj;>jeS7-f>{c«f;?$n. JffOa 
^1 4 0©A*ti>'- KTAP3<D0f-CA:;^(HiS5-/> 

Kfii^sn. i9Cgi5 1 4 o©ib:»tt^- k i 2 6<miv 
a:^e^v-f>«:m3<a. -ei/r. J«Uil8i 5 0©A 50 
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KTAP4®^-cA;'3e^7-Y>{cMlsn. 
ti4i® 1 5 0<Dai:ft«^- K 1 2 8 cr)B/T-ca:t»e^7 

[0 0 15] A:^)e2l7-f>l 0 2<!:ai:^e^7'f> 1 
0 4 L. < «. iSSiftttf^ <«^;t«. 7 5 ^iJ^ 

}V'J (GHz) tcairSR— ^HflHS < c o - p 1 a n 
arstructures)<!: L/TJi^fiSStlS, AJ^JC 

in^-r^i 02<i:aj:^ei^-r>i 0 4{3:. ni3ti>. 
ai*>e>Bj6*^>ij:^>K:, ejM^^>i 0 2, 10 

4tt, c*i6«3»!<Diei}§l8<Z>*tl£:-r4A**.&c»ld:)i*l£; 

•r-5ai:»iffl(c««3nfc»ffia:9>j3-fji'«:«^, n-^^u 

LI, L 2 *J<fcJ/ L 3 ^ -Y > 1 0 4 (C^Ffrf. 

3^;l/L4. L5teJ;DfL6»A;tjeiS^'f>l 0 

r«, 3'f;UL4tilt^SSl 2 Oi 1 3 D©A;'3©K 
^iren, FTAP 1 £TAP2©ff-CS^3 
^-^^HJiJittsSl 2 Oi 1 3 0<Dm:^<DfflK:, -e 

n^n. K 1 2 2 1 1 2 4©9f-cg&BS5n^>. i^i^ 

(CL-C, 3>^;l/L5{3:itCi®13 0il4 0©A:^<iDffl 
tC, -en-en. KTAP2<!:TAP3<7)Blf-C«fet3 

n. n-f;uL2{3:. -en-en, wiei 3 0<!:i 4 0<d 

til:t)©ffflCC-/- K 1 2 4i 1 2 6©ffrs^$n-5. 3 

■Y ;UL 6 »iiti® 1 4 0 <fc 1 5 0 ©A:^©ffl{c. e-ne- 

n. KTAP3 <!:TAP4<J)BffrSIS3n. a-f^l' 

L 3 \immwL 1 4 0 i 1 5 o©a}:^©ra«:. e-n-en. 

^- K 1 2 6 i 1 2 8<D^-C«igl3nS. 

[0 0 16] cne.Hyijrj'r^uL i~L6Wi^»«cgi^ 

14©'^>b--d<'>;^<!:0t:^n3n'5*s. cn6>-Y>e- 
^/^V X©# « J: «3 iESi«C t*>Ff CB-r rJ jl/ L i jt5>JtC 

i?^, cnetesi^'r^i 0 2, i 0 4«cr9->r©<s^ 
isa©*«ti©©s^ iraii-rsA;^s^iB:^«iit 

< ifilHl, . C ©/c«>:4:«W©@ WtcS* bT «e-© J: 5 Cc 

js*3n.&. cnp.7-^>©!^-ob--y>;^«. fii.g 
jcfocr, mtf, *f}«ae©A:'3*jJ:o'/S)St»»dJ;^ 
^««rfflfli-rsfc»«c. eiii5'f> 1 0 2. i0 4rt© 

fc/cL.. cneein^-oiMJi-rsiajijffiCt 

1 0 o«c©ii:^jfitaK:jsfj£r*©#©!a3fe«:fflflirs 
J: ^«:fllfig3nSj2»S**ft*. 



[0 0 17] At)&mv-<yi 0 2«. $fSb<tJ. A 
60{J. ^-FTAP4©^©fi$?»tCiei SO-^WA 

ffl:*jeji!7-<>i 045*. jffSKW. ffi:^e3l9 
-^>^c«iK^n/cy^•^' i'il^^-f^f-y^;^ 1 i o^rfig lo 

ct9s^*fflK{i, --N'-y i';^SS-^>f-i<'>x 1 10 
«. - K 1 2 2(D3tcdI^— coii<ii©©tb;^<i:T-;^i 

c *a i>^m.mic 5 0 ar - A i sisw^c— sst-r -s j: ^ 

tC^fJc^K:, 0 0Cr)tb:^OUT«bT-^ 

[0018) 1 0 0 ^flt^^StfiSi® 1 2 

0> 130. 1 40. 1 50«. WSKti. tBS=J> 
HifiH^X (t ransconductance) =Srffl 

4<D«:®-rs^Cse:©5¥*ffltcot^r». t^d^tf. Pau 

a 1 R. Gr ay 6tCJ:^7- + ^ h TAn a 1 y s i 
s and Design of Analogint 
egrated C i r c u i t s (T!:^P ^^fgUBS 
©)Stf^fcJ:JJ^§+) J . J oh n Wiley & S 
ons (200 1 ) . *Ji;CJfA 1 anB. Gr ebe 
n e«:J:Sf^=^X h TB i p o 1 a r and MOS 

Analog Integrated Circui 40 
t De s i gn (M-^sl<-^fc<tOMOST:#-a4/ai 
SHiKO^Bf-) J. John Wiley & Son 
s ( 1 9 8 4 ) tCfcti-CS^KSi^Stir'S. C<Oft: 

[0019] mm)tj:f^^vsi&Sf*i<o^mt!mit. mm 
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jpjf# A * Wi©©«S( n TSd W i ^ K )&: ^ J: ^ W: S 

ai:*)©#=g. xiSrEiS©3K[xfiM-f>f-i^>X (R 
load) xA/rfa^- 

[0020] Buaswj: ^tc. :»^5Jiei5ig 1 0 ort©eas 

> 1 0 2, 10 4 iMilO. »ffi(t#»* ( d i s 
tributed signal loss) ifi^tE'f 

taSOA:^ 1 N*^6tb:t»ouT«:iS]*i-,rGta-rstco 
nJ:0/hS<^cS. 02«. -t«iLr©6S^?&Jtiti 

scc*trsA;^j©#©^4n^-r. mmz i o«is-© 

iffi}^ 2 2 0 (il|-©KfCA:tj3 n-S) f T'T 2 ©gf© A 
ig?^2 3 0 »mH©SK:A:^$nsf y 

0 »0jB[©e«: A^ 3 c T-T 5 ©^©A^<i#* 

SI/. jSje2 6 0«^?A©©«:A:^i$n2>af j'T'Te© 

Blf©A^M-^«:*-r. H2K«. Xt)&M^-i>iC^'^ 

::^T2©0f^«A*m^»O. 8 6 1 2«:«^Sn. » 
•y:7■T6©^-C(3:A:'3^i•^{*«^^^^*^^^:. -r^ct) 

0. soetcisssn^.. 

[0 0 2 1] WCJ^aitcMO. *l6WfC<ti<h. 
*igl 0 Ort©&iii(imi 2 0. 1 3 0... 1 4 0, 1 5 

o©*aa3>yd'^>;^«. sa5fe«:ffl«-r-s/i:»{c. 
A^esi7 > 1 0 2 ±©A*(i-^. smiH®©A:^ 

©^-Ci8iJ5£$n/c<!:^©iJ^<!:||H9^{C||^SnS. C 
^b-C. 1 0 0©A;^J I N{C*tLT. A;^^ 

*§S©ffiS3> a^i' ^» J: 0:A:#^ctiS:3 i'^i' ^5? > 

OSO. gm • <g« 2 <g- 3 <g» « ^r^"^. 
C^Lr. ^^WCCiS^WtfifiSl 0 Ottr— F 
♦aS=i>i'i'4»>;^T— =f (tapered 
transconductance architec 
t u r e ) *^o4>©i*ft^C t*$-C# 
[002 2] *l6B^CCj:Si. SJ«i{il8©tai:=i>^'f 

5'>x«:da:t»esi7'r>i 0 4±©<t-^ssE«^fflfiir5 

3im-«. ni;^©^-©a3fe«!f$5£©isias© 
A^tcMs 3 n s i # -eoitta® ©*a^#^c -c Sd p> n s ?t 

««>{C. A;'3eill5y > 1 0 2<!:J:b$5LrA»)?c«3/jN3C>. 

tiSi 0 0rt©i9*im®fflS3>i'i'a'>;^t*A:^®-^ 
©il^*««-r S/c«{>«:©*33g5 3 n ^> ® t n 



C6) 



So 

[0 02 31 *n-en. mm 120. 130, 14 
0. 1 5 0«:*nt;^sffli:3>yi'af>;^g_ , . g 

gl 0 0«Cj;-,-rtti;tjOUT<DBFf{C*RRSn*W*lt-^ 
«T© J: ^ Ci:ifi<H 3 ti S : 

f-d^>X (Rl O A D ) XA*<i^ 10 

[0 02 4] »?trt9ifiSl 0 OF«9K:cnJ:0il>iS[©lfifi 

$ >;^3>i±ai«>scrttciitn3n-2.. 

[0 02 5] b5^©J:^k:. ^mmSL<OWS.^:yi(Pif 

©A;'3 1 NKSibiatig^— ©Wi© 1 2 0©tB53>;Sr 20 
i'5'>Xg„ , i^<l®Ci©l 3 0. 1 4 0. 1 50 

i/c*a)J|te<«:0-Cfflt,>6n.6. ©iSitgfgl 2 0CD 

0 0 -c«4 i snsieiss^iissttctrsjoifcffliisssw 

omK^>^t^ity:^^mm.-r^cLh-c^i>. m-<D 
mum 1 2 o-s©A;^jTA p I ©Bff-ctJ^isWfcA;^;® 

>;^{*A;»3fi^<Dti5fe*ffl«TSfc«?>©iage«-i:>Si $ 
n^j:l,>. C^LX. ttifie©fjff«tis:3>3'f 3»>:^ 

^$>;^«OT©J:^{c^^3*i4 : 

mi] 

A 

[0 02 6] m—0>i§^SLl 3 0<DXt)TAP2<om<D 

A:f)(m<D^it. ^- KTAP2©BFr©<t-^©A^$ 40 

c©««fii«i J:o/hsi». A*eai7^ 
muiz&Sit. m^tit. ^«#{c*jt,irMi»i©fi£*©* 

mK^m^ t-nu tc^ >)y;t,c xm^-r s c i js^-c # 
h. l»o/c^c©i)Sg^ia3!ll^3£^ns<!:. ^-©iecia 
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1 3 0©*Ba3>^^4'^'>;^g. a «^?*L<»Ji(T© 
[%2] 



T2 



CCX. T 2 « ^- K T A P 2 <Om<DXttm^^^ 

73 



8«i 



74 



CC-C. T3<!;T4». -en-eti. ^-KTAP3iT 

[0 02 7] ^^m^mi oo\*nc^!M-mim-mm 
(Mos) rju^i)mm^ti^i,<Dt^m-r^t. 
As^^©titi©©taa3>4«'i7$>;^«. m^it. -e 

©n»til2*«fiR-ri— 3ftSc>«lS»©A* F 7>s?;^ 

d»©W/L tb^iwni S H±S C i Tji«?w«:a3gis-r -S C i 
*s-c#-5. c-^br. S>S^^6*a/ctfi}igrt©A:^h 

itzyMtitmi^mmti>, f9iiis©taaa>5^5'5'> 

f6©3i^/5:^^?:fflCiT.. mt*. ^©Jf$i®«: 
lifiS-r&A;^) F 7>J^XiS(rt©#ii:«iiK*^{b?1±€>C 
iK:<l:-5-c*>S3i5-rsci*s-Ctf5. mrS6©J:^fc. :^ 
«?B ©R«6«M O S IS iS 7" P -fe ;^ k: SIM S n -5 4> ©-C « 

cntcKS$ns^)©-r«^ct,^*i. m 

X{t. -'<-f;J<-7*$J;DfMESFET7'cH2;^tJ»i4^ 

^'5'<^--7 7'n-fe:;^{c*ii»-cw. A;^h7>5^;^ 
f©tB53>^^f f >x«1i«ai c /V. KrififH-rs 

V, {ih5>i>X5f©S»mjI«r^L. 
^WCCttS 0 oa^r;H^> (K) «:48C>t:*ij2 6 s y 
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